This study was conducted to explore the association between attempted suicides and body mass index (BMI, kg/m 2 ) in a family sample of 2547 individuals. 2 ) after adjustment for sociodemographic factors. Compared to general population, the risk for attempted suicide was 87 and 122% higher for those with BMI ¼ 40-o50 and X50 kg/m 2 , respectively. The pattern of results in the family and population studies indicates that extreme obesity is strongly associated with attempted suicide.
Introduction
Obesity is an increasingly prevalent complex disorder and contributes to a variety of chronic medical complications. [1] [2] [3] Mental illness, particularly depression, has also been linked to obesity. [4] [5] [6] [7] However, the information on the association between obesity and suicide has been very limited. Here, we aimed to examine the relationship between obesity and attempted suicide after controlling for familial depression history, chronic physical disorders and sociodemographic factors in a unique sample of 608 nuclear families ascertained nationwide through obese probands. We also examined the NESARC (the 2001-2002 National Epidemiologic Survey on Alcohol and Related Conditions) data, 8 a representative sample of US population, to validate the observed association between obesity and attempted suicides in the family data.
Method
Families were ascertained nationwide from ongoing genetic studies of obesity. 9 To be included in the study, probands must have a self-reported body mass index (BMI)X40 and at least one parent with a maximum lifetime BMIo27. The probands, their biological parents and full siblings were measured for anthropometric measurements and interviewed for the histories of treatment for physical and mental disorders by trained investigators. BMI was computed by dividing the weight in kilogram by the square of height in meters (kg/m 2 ). Suicide attempter was defined as those with a history of treatment for suicide attempt. The individuals with missing information on BMI or history of treatment for attempted suicide were excluded. This led to the present sample of 2547 individuals (693 European-American men, 1433 European-American women, 118 African-American men and 303 African-American women). The questionnaire was structured to collect subject's information about sociodemographic characteristics, physical medical conditions, family history of depression and lifetime history of treatment for attempted suicide. The questionnaire was self-report and reviewed by the interviewer at the time of assessment. The mood disorders portion of the questionnaire was validated through structured interviews of a subset of study participants by an experienced psychiatrist as reported elsewhere. 7 The 2001-2002 NESARC sample is from a representative survey of the US civilian noninstitutionalized population agedX18 years. We used this representative sample to validate the association between BMI and attempted suicide observed in the family data. Race, sex and age were included as covariates. We excluded those with missing information on BMI or history of attempted suicide. This led to a working sample size of 41 589.
We used the statistical package SAS (version 9.0) for all statistical analyses. Separate bivariate logistic regression models were used to estimate the crude odds ratios (OR) of attempted suicide by all putative risk factors investigated. Multivariate analyses were performed to assess the association between BMI and attempted suicide by adjusting for other predicators. For comparison with the general population, we calculated standardized incidence ratio (SIR) to measure attempted suicide relative risk for those who are obese in our sample based on the NESARC data. We computed the expected numbers based on the 5-year age-, sex-and race-specific rates in NESARC data.
Results
Among 2547 subjects in the family data, there were 95 suicide attempters. All had received treatment following an attempt and 81% had a history of treatment for depression. (Figure 1) . We also performed multivariate analysis using continuous BMI and confirmed that BMI is an independent predictor for attempted suicide (P ¼ 0.0043). When compared to the general population (NESARC data) after adjustment for age, sex and race, the risk for attempted suicide was significantly increased for those with BMI ¼ 40-o50 kg/m 2 (SIR ¼ 
Discussion
Our results provide strong support for a link of relative body weight with attempted suicide. The results from family data showed a U-shaped curve, that is, both lower and higher BMI were associated with an elevated risk for attempted suicide. In both family and national NESARC samples, extreme obesity (BMIX40 kg/m 2 ) was significantly associated with attempted suicide even after controlling for demographic covariates. When compared to the general population (NESARC data), extremely obese individuals in family sample had a significantly increased risk for attempted suicides after adjustment for age, sex and race.
To our knowledge, only one study was reported to examine the relationship between obesity and self-reported past-year attempted suicide or suicidal ideation. 6 That study found that the risk for past-year attempted suicide was increased for women with BMI over 30 kg/m 2 (although not statistically significant) and for men with low BMI, but decreased for the men with BMI over 30 kg/m 2 . This discrepancy may be due to several differences in the two studies. We focused on lifetime attempted rather than past year for which rates are low. We focused on more extreme obesity for which risk appears to be higher. We used measured rather than selfreported BMI, and we had a higher proportion of women, for which rates are higher. Given the structure of family data, we also included family history of depression as covariate to Obesity and attempted suicide C Dong et al control for the effect of familial depression. In addition, the 1-year rates were apparently too low to detect the relationship of obesity to risk for attempted suicide, even in the large population sample.
The characteristics of this study should be noted in interpretation of the present results on the association between obesity and attempted suicide. Since this study was family-based and the subjects were recruited from the families ascertained through obese probands, this led to the sample including a higher proportion of extremely obese people than that in other studies. This family sample provided a unique opportunity to look for the link of attempted suicide with severe obesity. More detailed research, particularly prospective study, is needed to determine to what extent the relationship is causal.
Obesity has undergone a large and sustained increase over the past decade, as have virtually all diseases for which it is a risk factor, including diabetes, heart disease and hypertension. [1] [2] [3] This pattern leads to concern about a possible parallel increase in suicide attempts and completions.
